INTRODUCTION
The inward motion of the magnetopause, and the associated equatorward motion of the polar, or dayside, cusps during periods of substorm activity has been well-established by Meng (1970) and Akasofu (1972) .
However, the close association between southward interplanetary magnetic fields (IMF) and substorm activity has made difficult the determination of which of these phenomena actually causes the polar cusp equatorward movement. An observation of the actual inward movement of the magnetopause following a southward-turning of the IMF and before substorm onset by Aubry et al (1970) suggested that the inward movement was caused by erosion of dayside magnetic flux associated with the southward IMF.
Observation of successive poleward and equatorward movement of the highaltitude polar cusp in response to southward and northward IMF transitions by Russell et al (1971) during the magnetic storm of November 1, 1968, also agrees well with this concept.
An earlier communication (Burch, 1972) reported that the equatorward boundary of polar cusp electron precipitation was found at abnormally low latitudes after periods of southward IMF even when very little substorm activity had occurred, indicating again that the southward IMF is the chief cause of polar cusp equatorward movement. By further relating this latitude to the period of time between sharp transitions to southward IMF and the polar cusp observations, a gradual equatorward movement of approximately 0.1 0 /min. was inferred for periods of sustained southward IMF of less than 1½ hrs. and average solar-magnetospheric (GSM) southward components less than 7y.
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For the ten well-defined north-south transitions examined in the previous study, ratios of 0.05 to 0.30 were found between the amount of southward magnetic flux brought to the front of the magnetosphere and the dayside magnetospheric flux eroded into the tail or polar caps.
Measurements from low-altitude satellites are well-suited for the determination of such variations of total dayside magnetic flux, including that due to boundary currents, since, by flux conservation, the dipole magnetic flux crossing the earth's surface on closed field lines must equal the total flux crossing the equatorial plane. Therefore, while it is difficult to relate a movement of the equatorial magnetopause to a quantitative change in dayside magnetic flux, it is easy to do so if the latitude of the last closed field line is known at low altitudes.
Unfortunately, sharp transitions to a sustained southward IMF do not occur frequently. Therefore, if a method of predicting the polar cusp latitude is sought, it must include effects of complicated IMF changes as well. The purpose of this study is to investigate the accuracy with which the northern-hemisphere polar cusp latitude can be predicted based only upon the average value, over an appropriate time scale, of a single parameter of the interDlanetarv field. The quantitative relationship obtained is then used to refine previous estimates (Burch, 1972) of the efficiency of erosion of dayside magnetic flux by southward interplanetary magnetic fields.
POLAR CUSP MEASUREMENTS
Electron data from the OGO-4 Auroral Particles Experiment (Hoffman and Evans, 1968) are used in this study. The experiment consisted of seven cylindrical electrostatic analyzers measuring directional fluxes of 0.7, 2.3, 7.3 and 23.9 kev electrons arriving along the earth's radius vector and fluxes of 2.3 kev electrons at 30°, 600 and 90° to the radius vector. In high-latitude regions, where B is nearly radial at the OGO-4 altitudes of 400 to 900 km, the 00 detectors measured precipitated electrons.
A typical example of the electron fluxes measured in the high-latitude soft zone, or polar cusp, is shown in Figure 1 . In this study we restrict attention to the 9-15 hr MLT sector where a distinct equatorward boundary of polar cusp electron precipitation is easily discernible in every high-latitude pass of OGO-4. The lower-latitude, more diffuse, hard zone, consisting of drifting substorm-injected electrons of much higher energies than the polar cusp, or soft zone, electrons, is present only after a period of substorm activity (Hoffman and Birch, 1973) . As shown in Figure 1 , a distinct poleward boundary, separating the polar cusp electrons from the polar cap, is often apparent. However, unambiguous identification of this poleward boundary is impossible in many cases due to the isolated spikes or drizzle of precipitation into the polar cap such as reported by Heikkila and Winningham (1972) . This results in a smaller number of poleward boundaries than equatorward boundaries available for study.
Although, as suggested by the work of Kivelson et al (1973) , the IMF direction may have important effects on the electron distribution functions in the low-altitude polar cusp, the fact that the OGO-4 experiment could only measure the high-energy tail of the electron spectrum made it unsuitable for that type of investigation. However, the OGO-4 measurements do provide reliable determinations of the location of the region of polar cusp electron precipitation. In this study we interpret the 
DEPENDENCE OF POLAR CUSP LATITUDE ON THE INTERPLANETARY MAGNETIC FIELD
Having previously determined (Burch, 1972 ) that a southward IMF is the chief cause of polar cusp equatorward displacement and that a systematic gradual movement occurs after sharp transitions to sustained southward fields, we now investigate whether it is possible to predict the positions of the polar cusp equatorward and poleward boundaries for an arbitrarily-varying field. Coroniti and Kennel (1971) Figure   3 suggest that errors should be not much greater than 30%, and that knowledge of the average IMF southward component may be expected to provide a fairly reliable estimate of the location of the polar cusp.
As mentioned above, the only criterion used in selecting OGO-4 polar cusp latitude determinations for analysis was the availability of suitable Explorer 34 IMF measurements near the earth-sun line. Substorm or magnetic storm activity was purposely not considered since it is hypothesized, based on previous work (Burch, 1972) , that effects due to phenomena other than the southward IMF are of secondary importance.
Although it was found previously (Burch, 1972) 
